Excystation of Eimeria acervulina, E. maxima, and E. tenella differs in response to trypsin and chymotrypsin and the presence of reducing agents DTT and TCEP.
Release of sporozoites from Eimeria oocysts/sporocysts is an essential step in the intracellular development of the parasite in its host. Little is known about this process except that elevated temperature (∼ 40 °C) plus trypsin and bile salts are required for sporozoite to escape from sporocysts. In this study, it was found that adding a reducing agent, either dithiothreitol (DTT) or Tris(2-carboxyethyl)phosphine hydrochloride (TCEP), increased the lifespan of sporozoites released from Eimeria maxima. While the addition of DTT or TCEP affected the apparent molecular weight of trypsin, it did not interfere with excystation of E. maxima, but rather had a positive effect on the number of viable sporozoites present after release. This effect was time-dependent in that the number of intact sporozoites at 15 and 30 min after excystation was similar between untreated and DTT- or TCEP-treated sporocysts. However, by 45-60 min, virtually no sporozoites were observed in excystation fluid not containing DTT or TCEP. Of interest is that this effect appeared to be Eimeria species-dependent. Eimeria acervulina and E. tenella sporozoites remained viable for at least 60 min after excystation in the absence of DTT or TCEP. The effect of DTT and TCEP on chymotrypsin was also studied with all 3 Eimeria species because there is some evidence that chymotrypsin is an effective excystation enzyme. Indeed, E. maxima sporozoites excysting from sporocysts with chymotrypsin in the presence of DTT or TCEP remained viable for at least 60 min after release, unlike excystation done in the absence of these reducing agents. Chymotrypsin was capable of excysting E. acervulina in the presence or absence of DTT or TCEP. Of interest, is that chymotrypsin was ineffective in the excystation of E. tenella. These findings suggest that trypsin and chymotrypsin have differential effects on sporozoite excystation and that reducing agents may alter sites on the enzyme that affect sporozoite viability, but not release from sporocysts.